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,Q WRGD\¶V FRPSHWLWLYH ZRUOG RQH RI WKH PRVW LPSRUWDQW GULYHUV IRU VXVWDLQDELOLW\ DQG JURZWK RI D EXVLQHVV LV UHWHQWLRQ RI
FXVWRPHU )RU UHWHQWLRQ RI FXVWRPHU LW LV LPSRUWDQW WR XQGHUVWDQG FXVWRPHUV¶ FXUUHQW QHHGV DQG ZDQWV 8QGHUVWDQGLQJ RI
FXVWRPHUV¶EX\LQJEHKDYLRUKHOSVLQGHVLJQLQJSURGXFWVE\EXVLQHVVHVIRUHQVXULQJSURGXFWDWWULEXWHVWKDWZLOOUHVXOWLQFXVWRPHU
VDWLVIDFWLRQ RQ SXUFKDVH DQG FRQVXPSWLRQ 3URSRVHGZRUNPDLQO\ IRFXVHV RQ SUHGLFWLRQ RI IHZ LWHPV WKDW FXVWRPHU LV LQ DOO
SUREDELOLW\ PRUH OLNHO\ WR SXUFKDVH LQ IXWXUH WKDQ RWKHU LWHPV EDVHG RQ GDWD DQDO\VLV GRQH XVLQJ VHTXHQWLDO SDWWHUQ PLQLQJ
WHFKQLTXH 3URSRVHGZRUN DGGLWLRQDOO\ IRFXVHV RQ UHFRPPHQGDWLRQV WR EHPDGH IRU LWHPV RI SXUFKDVH LQ QHDU DQG ORQJ WHUP
IXWXUHEDVHGRQLQFRUSRUDWLRQRIGapFRQVWUDLQWLQFRQYHQWLRQDO)3JURZWKEDVHG3UHIL[6SDQDOJRULWKP&RPELQDWLRQRILength
Gap DQG Item FRQVWUDLQWV KHOS WR UHFRPPHQG QH[W KLJKO\ SUREDEOH LWHPV IRU SXUFKDVH EDVHG RQ LQFUHDVLQJ VXSSRUW DQG
FRQILGHQFH YDOXHV 6LPXODWLRQ DQG H[SHULPHQWDO VWXG\ GRQH RQ VL[ ,%0 JHQHUDWHG V\QWKHWLF GDWDVHW ZKLFK WKURZ OLJKW RQ
FXVWRPHUV¶EX\LQJSDWWHUQV LQ WHUPVRISXUFKDVHV WKDWKDSSHQHGUHJXODUO\RUKDSSHQHG MXVWRQFH$YHUDJHSXUFKDVH
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,QWURGXFWLRQDQG5HODWHGZRUN
:LWK UDSLGJURZWKRI HFRPPHUFHEXVLQHVVHVPDUNHWLQJGHFLVLRQPDNHUVQHHG UHOLDEOH UHFRPPHQGHU V\VWHPV
IRU DQDO\]LQJFXVWRPHU¶V VKRSSLQJEHKDYLRU DQG UHFRPPHQGLQJQH[WLWHPV WKDW XVHUV DUHPRVWSUREDEO\ OLNHO\ WR
SXUFKDVH JRLQJ IRUZDUG>@ 5HFRPPHQGHU V\VWHPV FDQ EH FODVVLILHG LQWR WZR FDWHJRULHV L content-based 
filtering:,WDQDO\]HVWKHDVVRFLDWLRQEHWZHHQFXVWRPHUV¶SURILOHVDQGWKHGHVFULSWLRQRIWKHLUFKRLFHV,WUHFRPPHQGV
LWHPVVLPLODUWRWKRVHWKDWWKHFXVWRPHUOLNHGLQWKHSDVW>@LLCollaborative filtering method:,WGHSHQGVRQSDVW




LW IDLOV WR UHFRPPHQG QH[W LWHPV WR EH SXUFKDVHG LQ WKH IXWXUH >@ 7KH UHFRPPHQGDWLRQPHWKRGZRUNV RQ
VHTXHQWLDOSDWWHUQPLQLQJ630WHFKQLTXHVZRUNHGSXUHO\RQsupport FRXQWRISDWWHUQV630FDQEHFODVVLILHGDV
IROORZV L $SULRUL EDVHG *63 >@ LL)3*URZWK EDVHG )UHHVSDQ >@ 3UHIL[ 6SDQ>@ 1XPHURXV HPSLULFDO




$ VLJQLILFDQW VKRUWFRPLQJ RI 630 DQG:HLJKWHG 630 LV WKDW DOO FXUUHQWPHWKRGV GR QRW SHUIRUPuser-specific 
VHTXHQWLDOSDWWHUQPLQLQJ&RQVWUDLQWEDVHG630IRFXVHVRQRQO\WKRVHSDWWHUQVZKLFKDUHRIXVHUV¶LQWHUHVW>@
3URSRVHGV\VWHPVHFWLRQ,,,GLVFXVHVRQnext item recommendation system ZRUNHGRQ&RQVWUDLQWEDVHG630
6HTXHQWLDOPLQLQJ LV DSSOLHG WR SUHGLFW FXVWRPHUV¶ XVXDO EX\LQJ EHKDYLRUZKLFKZLOO KHOS WR XQGHUVWDQG FXUUHQW
VFHQDULR RI SXUFKDVH &RQYHQWLRQDO UHFRPPHQGHU V\VWHP UHFRPPHQGV IHZ LWHPV IRU QH[W SXUFKDVH EDVHG RQ




Gap FRQVWUDLQWV LQ FRQYHQWLRQDO 3UHIL[6SDQZKLFK WKURZV OLJKW RQ ORQJ WHUP DQG VKRUW WHUP UHFRPPHQGDWLRQ RI
SXUFKDVHE\ODUJHDQGVPDOOJDSYDOXHVUHVSHFWLYHO\3URSRVHGIUDPHZRUNUHFRPPHQGVGLIIHUHQWVHWRILWHPVEDVHG
RQ WLPHGXUDWLRQIRUHDUOLHUSXUFKDVHG LWHP,QFOXVLRQRIItemDQGLength IRFXVHGRQGHWDLOHGEX\LQJEHKDYLRURI




2.1. System frame work  of  Next Item Recommendation  
7KH0RGHOLVGLYLGHGLQWRWKUHHPDLQWDVNVZKLFKDUHGHVFULEHGEHORZ

A. Initial task  
6HTXHQWLDO IUHTXHQW SDWWHUQV DUH PLQHG EDVHG RQ VXSSRUW YDOXHV )3JURZWK EDVHG 3UHIL[6SDQ LV XVHG DV EDVH
DOJRULWKP>@6HTXHQFHGDWDEDVHLVVFDQQHGRQO\RQFH,QIUHTXHQWLWHPVDUHHOLPLQDWHGEDVHGRQVXSSRUWWKUHVKROG
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)LJ6\VWHP)ORZRI1H[WLWHP5HFRPPHQGDWLRQ
YDOXH /HQJWK  IUHTXHQW SDWWHUQV DUH XVHG IRU JHQHUDWLRQ RI SURMHFWHG GDWDEDVH FRQWDLQLQJ VXIIL[HV RI WKH GDWD
VHTXHQFHV IURP WKHRULJLQDO GDWDEDVH JURXSHGE\SUHIL[HV)UHTXHQW VHTXHQFHV DUH JHQHUDWHG DW WKH HQGRI LQLWLDO WDVN
ZKLFKLVEDVHGRQ)UHTXHQW&RQVWUDLQW)

B.        Intermediate task
)UHTXHQW 6HTXHQWLDO SDWWHUQV JHQHUDWHG DW WKH HQG RI LQLWLDO WDVN DUH DUUDQJHG DFFRUGLQJ WR WKHLU VXSSRUW DQG
FRQILGHQFHYDOXHDQGDUHNQRZQDVKLJKVXSSRUWSDWWHUQVDQGKLJKFRQILGHQFHSDWWHUQVUHVSHFWLYHO\
 
(a) High Support Patterns 
6XSSRUW7KH6XSSRUWRIDQLWHPVHWH[SUHVVHVKRZRIWHQWKHLWHPVHWDSSHDUVLQDVLQJOHWUDQVDFWLRQLQWKHGDWDEDVH
LHWKHVXSSRUWRIDQLWHPLVWKHSHUFHQWDJHRIWUDQVDFWLRQLQZKLFKWKDWLWHPVRFFXUV





























(b)High Confidence Patterns 
&RQILGHQFH&RQILGHQFHRUVWUHQJWKIRUDQDVVRFLDWLRQUXOHLVWKHUDWLRRIWKHQXPEHURIWUDQVDFWLRQWKDWFRQWDLQERWK
DQWHFHGHQWDQGFRQVHTXHQWWRWKHQXPEHURIWUDQVDFWLRQWKDWFRQWDLQRQO\DQWHFHGHQW








(c)Patterns satisfied Gap Constraint 

*DSFRQVWUDLQW>@VHTXHQWLDOSDWWHUQVLQWKHVHTXHQFHGDWDEDVHPXVWKDYHWKHSURSHUW\VXFKWKDWWKHWLPHVWDPS
GLIIHUHQFH EHWZHHQ HYHU\ WZR DGMDFHQW WUDQVDFWLRQVPXVW EH ORQJHU RU VKRUWHU WKDQ D JLYHQ JDS )RUPDOO\ D JDS
FRQVWUDLQWLVLQWKHIRUPRI
&JDSŁ*DSĮș¨W
ZKHUHș  ^, `DQG¨t LVDJLYHQLQWHJHU$VHTXHQFHĮ VDWLVILHVWKHFRQVWUDLQWLIDQGRQO\LI
_^ȕ 6'%_ LāāāLOHQĮOHQȕVWĮ>@َȕ>L@Į>OHQĮ@َȕ>LOHQĮ@DQGIRUDOOMOHQĮȕ>LM@
WLPHȕ>LM@WLPHș¨W`_PLQBVXS
,Q WLPH VWDPSHG EDVHG 6'%*DS FRQVWUDLQWV DUH XVHG WR HOLPLQDWH WKH QH[W LWHPZKLFK KDYH QRW VDWLVILHG*DS







C. Target task 
,WHPVDUHUHFRPPHQGHGRQEDVHVRIUDQNLQJJLYHQE\+LJK6XSSRUWSDWWHUQVDQG+LJK&RQILGHQFHSDWWHUQVZKLFK
VDWLVILHV*DSFRQVWUDLQW7RS±NUHFRPPHQGDWLRQVDUHJLYHQE\V\VWHPIRUQH[WLWHPSXUFKDVH
2.2. Contributions of proposed work 









*DS ,WHP /HQJWK FRQILGHQFH
%X\LQJVFHQDULR Ŷ  Ŷ Ŷ 
1H[WUHFRPPHQGDWLRQ Ŷ Ŷ   Ŷ

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(YDOXDWLRQRIH[SHULPHQWVDQGVLPXODWLRQZRUN
3.1. Experimental environment 
3URSRVHGV\VWHPKDVEHHQZRUNHGLQ-DYDHQYLURQPHQWDQGWHVWHGXVLQJDQ,QWHO&RUH'XR3URFHVVRUZLWK*%PDLQ
PHPRU\XQGHU:LQGRZV;3RSHUDWLQJV\VWHPExperimental studies on six synthetic datasets have been 









3.2. Performance and Evaluation Test 
Four tests have been performed to understand current buying scenario. According to current 
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)LJXUH  GHVFULEHV SHUIRUPDQFH RI YDULRXV 630$OJRULWKPV RQ DERYHPHQWLRQHG V\QWKHWLF GDWDVHWV UHI WDEOH 
ZUWH[HFXWLRQWLPHJHQHUDWLRQRIIUHTXHQWVHTXHQFHVDQGPHPRU\FRQVXPSWLRQIRUYDULRXVVXSSRUWUDQJHV/HVV
PHPRU\LVFRQVXPHGE\3UHIL[6SDQDVFRPSDUHGWRRWKHU630WHFKQLTXHVEHFDXVHDFRPSDFWSVHXGRGDWDEDVHLV
JHQHUDWHG([HFXWLRQ WLPH LV DOVR OHVV FRPSDUHG WR$SULRUL EDVHG630DOJRULWKP/HVVQXPEHURI VHTXHQFHV DUH
JHQHUDWHGE\3UHIL[6SDQEHFDXVHLWHOLPLQDWHVLQIUHTXHQWVHTXHQFHVDWHDUO\VWDJH
 7HVW,,DKDVEHHQSHUIRUPHGIRUUHFRPPHQGDWLRQRIQH[WSXUFKDVHRQV\QWKHWLFGDWDVHW&671
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6XSSRUW RI LWHP  LV  QH[W UHFRPPHQGDWLRQV DUH   RU 1H[W UHFRPPHQGDWLRQ GHSHQGV
XSRQ QRW RQO\ KLJKHVW VXSSRUW DQG FRQILGHQFH YDOXHV EXW DOVR RQ WLPH VWDPS YDOXH (gap value). 6XSSRVH *DS
FRQVWUDLQW LVGap (min_gap,max_gap)= __  7DEOH  DQG WDEOH  VKRZV DOO SUREDEOH VHTXHQFH RI QH[W










7HVW ,,, VKRZVEX\LQJSDWWHUQVRIFXVWRPHUZKRDUHPRYLQJIRUVHFRQG WLPHSXUFKDVHRU IRU WKLUG WLPHSXUFKDVH
([SHULPHQWKDVEHHQSHUIRUPHGRQV\QWKHWLFGDWDVHW&671DQG&671
([SHULPHQWVKRZVDOPRVWKDOIRIWKHSHRSOHDQGLQ&671DQG&671UHVDUHGRLQJ
6U1R 3UREDEOHUHFRPPHQGDWLRQ *DS 6XSSRUW &RQILGHQFH
 W!ÆW! __ 2VDWLVILHG  
 W!ÆW! __ 2VDWLVILHG  














 W!ÆW! VDWLVILHG    
 W!ÆW! VDWLVILHG    
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SXUFKDVH RQO\ RQFH 7KH\ ZRQ¶W PRYH IRU VHFRQG WLPH SXUFKDVH %XVLQHVV DQDO\VW FDQ ZRUN RQ WKLV UHVXOW DQG
IRUPXODWH DSSURSULDWH VWUDWHJLHV WKDW ZLOO DWWUDFW SHRSOH IRU IXUWKHU SXUFKDVH ,W FDQ EH SRVVLEOH WKURXJK
DGYHUWLVHPHQWGLVFRXQWFKDQJHRIEUDQGRUSURGXFWHWF2QO\DQGLQ&671DQG&671
UHVSHFWLYHO\DUHPRYLQJIRUWKLUGWLPHSXUFKDVH2QEDVLVRIWKLVUHVXOWGHFLVLRQPDNHUFDQXQGHUVWDQGWKHSRWHQWLDO




7KH QH[W LWHPV UHFRPPHQGDWLRQ LQ UHDOZRUOG DSSOLFDWLRQV LV QRW RQO\ GHSHQGHQW XSRQ IUHTXHQW LWHPV RU KLJK
SUREDELOLW\RIDVVRFLDWHGLWHPV0RVWRIWKHUHFRPPHQGHUV\VWHPZRUNVRQVXSSRUWDQGFRQILGHQFHRISDVWSXUFKDVH
EHKDYLRXU RI FXVWRPHU %XW WKHUH DUH FHUWDLQ SURGXFWV ZKLFK SHRSOH SUHIHU EDVHG RQ WLPH GXUDWLRQ 3DSHU KDV
FRQVLGHUHG WKLV UHDOLVWLF LVVXH 3URSRVHG IUDPHZRUN LV QRW RQO\ DEOH WR UHFRPPHQG VXFK LWHPV ZKLFK RFFXU
IUHTXHQWO\ RU KDYH KLJK SUREDELOLW\ RI DVVRFLDWLRQ%XW LQFRUSRUDWLRQ RIGap/Duration FRQVWUDLQW LQ FRQYHQWLRQDO
VHTXHQWLDO SDWWHUQ PLQLQJ PHWKRG 3UHIL[6SDQ OHDGV WR PRUH DFFXUDWH VROXWLRQ ,W UHFRPPHQGV LWHPV IRU QH[W
SXUFKDVHGHSHQGLQJXSRQORQJWHUPRUVKRUWWHUPWLPHGXUDWLRQ,QFRUSRUDWLRQRI/HQJWKFRQVWUDLQWLQFRQYHQWLRQDO
3UHIL[6SDQ IRFXVHV RQ QXPEHU RI UHFXUUHQFH RI SXUFKDVH ([SHULPHQWDO VWXGLHV RQ VL[ ,%0 JHQHUDWHG V\QWKHWLF
GDWDVHWVDUWLFXODWH WKDWDOPRVWKDOIRI WKHSXUFKDVHKDSSHQVRQO\RQFH2QO\RQHWHQWKRISXUFKDVHKDSSHQHGIRUD
WKLUG WLPHZKLFK LV UHODWLYHO\YHU\ ORZ7R LQFUHDVH WKH UDWLRRISXUFKDVH LW LVHVVHQWLDO WRXQGHUVWDQGFXVWRPHUV¶
EHKDYLRXU DQG WKHLU QHHG 3DSHU SURSRVHG WKUHH VWHSV WHFKQLTXHV IRU UHFRPPHQGDWLRQ RI QH[W LWHP IRU SXUFKDVH
ZKLFKZRUNVRQSULRUSXUFKDVHEHKDYLRXURIFXVWRPHU,QFRUSRUDWLRQRI*DSFRQVWUDLQWLQ3UHIL[6SDQOHDGVWRPRUH
DFFXUDWH VROXWLRQ ZKLFK IRFXVHV RQ VKRUW WHUP DQG ORQJ WHUP UHFRPPHQGDWLRQ IRU QH[W LWHPV RI SXUFKDVH DV
FRPSDUHG WR FRQYHQWLRQDO KLJK VXSSRUW DQG KLJK FRQILGHQFH SDWWHUQV 7KH SURSRVHG IUDPHZRUN FDQ EH UHDGLO\
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